Before commencing any general or local anaesthetic, there should be a thorough check of all the equipment which may be needed. This has been likened to the check performed by a pilot before taking off in an aircraft, and it must be done in a similar systematic fashion so that the possibility of missing or faulty equipment is reduced to a minimum. The check should cover the anaesthetic machine (analogous to the pilot checking the exterior of the aircraft by walking around it and testing various parts), all the equipment required for airway management and suction, all drugs and syringes which are to be used, and all monitoring equipment (analogous to 'cockpit drill').
The anaesthetic machine
The Faculty of Anaesthetists of the Royal Australasian College of Surgeons has published a 'Protocol for Checking an Anaesthetic Machine Before Use' (T. 2, 1984 , see Appendix 1) which provides an excellent standard for Australian conditions and which should be foHowed completely.
Section 6 in the protocol deals only with the circle system, but whichever circuit is chosen it must be ensured that it is capable of delivering the anaesthetic gas mixture and eliminating carbon dioxide with either spontaneous or artificial respiration, that it is correctly assembled, that there are no leaks when pressurised, that any valves present function satisfactorily, and that there is unimpeded exit of excess gas. It should also be ensured that dead space is minimised for paediatric circuits.
Section 8 deals with ventilators. If a ventilator is used the tidal volume should be recorded with a respirometer, it should be checked that all tubing is firmly attached at each junction and connected in the correct position and that a functioning disconnect alarm has been correctly sited in the circuit (e.g. in the expiratory limb of a circle system). It must be checked that the disconnect alarm is turned on and that it functions with the ventilator turned on and the circuit disconnected at the patient connection. An artificial ventilator must not be used in the absence of a functioning disconnect alarm. The acronym CAP (Calibration, Alarm, Position) should be used when checking both ventilator and disconnect alarm.
Airway equipment
The 'cockpit check' for airway equipment should follow the acronvm MALES (Masks. Airwavs. Laryngoscopes, Endotracheal 'tubes, Suctio~). There must be an adequate selection of shapes and sizes (larger and smaller) of each to allow safe, easy suction and ventilation of the patient if unexpected difficulties are encountered. Masks, airways and tubes should be checked for patency (visually and by gas flow-through if necessary), and it should be ensured that all connectors are compatible. The cuffs on the endotracheal tubes should be inflated with about one and a half times the amount of air thought to be needed for the particular patient. It should be checked that these remain symmetrical and do not herniate inwards or outwards or deflate after one minute.
At least two laryngoscopes of suitable size and type must be checked. The light must be of adequate intensity, and it should be checked that it is directed down the blade of the laryngoscope. Provision should be made for unexpectedly difficult airways or intubations. Many anaesthetists like a range of introducers and laryngoscope blades to be available.
Suction catheters should be available, both to aspirate the patient's pharynx and to suck out the endotracheal tube. If the suction handpiece has a detachable tip, check that it is firmly attached. It is recommended that detachable suction tips be phased out and that suitable disposable suction handpieces with non-detachable tips be used. Although testing suction is not a practical part of a routine cockpit check. all outlets should be accurately checked at regular intervals. A rough idea of the adequacy of flow can be gained by listening to the noise made by the flow of air through the suction head. and an estimate of the pressure generated can be gauged by placing a finger over the end of the suction tubing.
Drugs and syringes
Drug errors are a recurrent problem in all types of medical practice. Anaesthetists are using agents with the potential for serious complications or death and hence need to be vigilant in making sure that the correct drug and dose are used on each occasion. Reports in the anaesthetic literature testify to the fact that this is still a problem despite all the suggested precautions. I·} Drug ampoules. The names of drugs on ampoules may be difficult to read, and some drugs may have similar names and similar printing on the ampoules. 4 Check that the drug is the one required.
Drug amounts and concentrations. Ampoules mav be labelled with amounts and/or con~entrations of drugs. Check assiduously that the amount drawn up is that intended.
Syringes. When a drug is drawn up in a syringe there should be a satisfactory means of identifying the contents, both with respect to drug and amount. Opinions in Australia and overseas are divided as to the best means of identifying the contents of syringes. 5 . 6 Whichever method is used it should be reliable and easy to use.
Attached ampoule. Attaching the original ampoule from which the drug was obtained to the syringe with adhesive tape has the advantage that it is quick, easy and can be checked later if necessary. However, drugs may have been diluted, not all may be in the syringe, and care must be taken to attach the correct ampoule. Also, jagged ends may traumatise staff.
Stickv label. Standard coloured printed adhesive labels have been approved in the U .S.A. for labelling syringes. 7 This method is easy but the wrong label can be attached. A plain adhesive label has the advantage that the name and dose are written by the anaesthetist. It is recommended, if such a svstem is chosen. that the colours conform with int~rnational reco~mendations for classes of drugs. Oldroyd 6 has suggested that colour coding labels will act as a subconscious 'prompter' making it more likely an error will be identified in time, but fears it is complex and expensive.
Written direct on syringe. By writing with a suitable pen directly on the syringe the anaesthetist can record the information necessary to identify the contents.
Size. The practice of simply keeping to a particular size of syringe for a particular drug is considered to be insufficiently reliable when more than two or three drugs may be used.
It is the anaesthetist's responsibility to have a means of identifying the contents of each syringe that is simple and allows easy recording of the drug and amount. It is also suggested that the ampoule or other container in which each drug came is not discarded until the patient has left the operating theatre.
AIonitoring equipment
The acronym CAP (Calibration, Alarm [where relevant], Position) should be used for the 'cockpit check' of all monitors. Minimum monitoring standards and monitoring recommendations for special cases are dealt with elsewhere in this issue. It is a fundamental requirement that any device which is to be used should, as far as is possible and reasonable, be calibrated before use. How this may be done is dealt with for each monitor in each of the relevant sections of this issue. Devices which need to 'warm up' and stabilise (e.g. some oxygen analysers) should be allowed to do so. If equipped with an alarm, this should be turned on, adjusted to suitable settings, and checked. Finally the sensor of each monitor should be placed so as to yield the maximum information and the display so placed so as to be visible while not causing unnecessary distraction or clutter. The user should ensure that he or she is familiar with each monitor, and should be aware of the sensitivity, specificity and possible pitfalls of each device used. If a monitor alarms or defaults the anaesthetist must neither ignore nor be mesmerised by the alarm or default. It should be assumed that the monitor is functioning correctly, and the patient, and then the relevant parameter, should be independently checked. If a crisis does occur, the anaesthetist starts with an enormous advantage if he or she is certain that all the equipment in use has been checked and calibrated. Until recently there were relatively few analysers available to measure concentrations of anaesthetic gases and vapours accurately. The Beckman LB-2 infra-red medical gas analyser was capable of measuring halothane concentrations but it had a bulky, delicate sensor which had to be placed near the patient's head. The Engstrom Emma, a multigas analyser operating on the oscillating quartz crystal principle, was available but was sensitive to water vapour and hence had to be used only with dry or dried gases. 1 Devices such as the Drager Narcotest and Riken meter were also available and were usually used only to measure halothane. Both had an accuracy of 0.2% for a full scale reading of 7% and 3% respectively. The Riken meter required intermittent sampling and careful calibration. 2 Mass spectrometers have been available for quite some time but have not come into widespread medical use in Australia. Due to their high cost it is Anaesthesia and Intensive Care. Vo!. 16. No. 1. Februar!'. /988 not practical to have a separate mass spectrometer for each location requiring monitoring. Therefore mass spectrometer systems with multiplexed networks of sampling lines have been developed. These sample from each theatre in turn, and the results are displayed at each sampling site. Over 200 large operating theatre complexes in North America have been equipped with such mass spectrometer facilities.
APPENDIX I

Faculty of Anaesthetists
Mass spectrometers have the advantage of being able to provide breath-by-breath read-outs of oxygen, carbon dioxide, nitrogen and volatile anaesthetic concentrations. Disadvantages are that the capital and running costs are extremely high. A problem also exists with shared sampling when override options are exercised in emergencies and other users are deprived. The intricacies and complexities of separating carbon dioxide and nitrous oxide peaks (both with mass/charge ratio of
